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We describe a Wiener optimal approach to using the reference output and reference pixels that are built 
into Teledyne's HAWAII-2RG detector arrays. In this way, we are reducing the total noise per -1000 
second 88 frame up-the-ramp dark integration from about 6.5 e- rms to roughly 5 e- rms. Using a 
principal components analysis formalism, we achieved these noise improvements without altering the 
hardware in any way. In addition to being lower, the noise is also cleaner with much less visible 
correlation. For example, the faint horizontal banding that is often seen in HAWAII-2RG images is almost 
completely removed. Preliminary testing suggests that the relative gains are even higher when using 
non flight grade components. We believe that these techniques are applicable to most HAWAII-2RG 
based instruments. 
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where he is the James Webb Space Telescope OWST) Detector Scientist, JWST Integrated Science 
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His primary research interests are infrared astronomy instrumentation and the nature of Dark Matter 
and Dark Energy in the Universe. 
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